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PROJECT AUTHORIZATION REQUEST

No, 217

20 February 196l
TITIE: Optimization of the Laser

TASK/PROBLEM

Explore the production of 0.5 micron (blue-green) laser
radiation by harmonic doubling in KDP and ADP crystals,.

PROPOSAL

It is proposed to explore the production of 0.5 micron

(blue~green) laser radiation as already demonstrated at|

| 25X1

and other lasboratories by harmonic doubling
in KDP and ADP crystals. ere are many factors to encourage the use of
radiation in the 50004 and 6000A region in photographic systems., These are:

a vaila y of a e range of existing sensitize

(a) Availability of a wid f existl itized
products for which considerable performance data is
already avallable,

(b) Many existing optical system designs are corrected
for this wavelength range.

(¢) The possibility of using sensitized materials which
may be handled under safelights.,

(d) The possibility of visual observation of the image as
an aid to operation of the system.

Full advantage will be taken of the research in progress in
[:;::;Jon "doped® borate glass lasers which provide high-energy out-put pulses
at about 1 micron wavelength. The high-energy peak available from solid
lasers provides much better efficiency in the harmonic doubling process than
the steady-state energy situation in gas lasers. Recent technical reports
suggest the possibility of operating a glass laser and a harmonic doubling
element at high-repetition rate. Repeated flashing at rates above 20 to
30 cps should provide the visual effect of a continuously operating system
for visual observation and equipment adjustment.
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Successful operation of the glass laser with a harmoniec
doubling element will be followed by the photographic tests outlined belows

l. The measurement of image quality and sensitometry for
a variety of materials of appropriate color sensitivity.
The list of potentially useful sensitized materials
will be chosen as the project proceeds,

2. A study of interference phencmena, destruction of coher-
ence and other physical effects upon image formation
will be explored for a variety of sensitized material
components and component combinations. For example,
comparative tests of:

(a) Gray-base vs clear support,
(b) Pellord coated vs uncoated,

(¢) Acetate vs polyester support, etc., will be
made and studied.

Consideration of films as receptors and original imsge
material will be included in these studies. Close correlation of this
effort with that of PAR 216 will be maintained to avoid unnecessary dupli-
cation. '

Assignment this project will be to a group now actively
working on laser systems., Part of their effort is a continuing survey of
the technical literature in the field. Information from those sources will
be applied to this project where it is useful.

The objective of this program will be a final report dis-
cussing in detail all investigations and tests accomplished. Special emphasis
will be placed on reporting:

1. The knowledge gained regarding the combination of a
laser with a harmonic doubling crystal element as a
source of coherent visible light radiation.

2. Organize data regarding use of the laser with a variety
of photographic sensitized materials,

3. Recommendations regarding the breadboarding and build-
ing of prototype equipments to support the photo exploi-
tation community.
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Contract [ |- ACTIVE PAR TITLES AND PROPOSED CONDENSED TITLES

Title

Proposed Condensed Title*

Briefing Print Enlarger

Rapid Access Printer

Reversal Processing of High-Resolution Films Study
Definitive Study of Contact Printers
Microdensitometer Study of Effects of Processing
Color Acquisition System Review Study

Color Reproduction Systems Revlew

Roller Transport Reversal Processor (lE-Inch)
Roller Transport Processor (2i-Inch)

Exposure of Photographic Material with Lasers

Stereo Registration Syétems
Monochromatic Iens System

3X - 15X Fluld Gate Enlarger
Microdensitometer Training Program

Analysis of Photographic Images to Evaluate System
Performance

Same as title.

Same as title.

Reversal Processing Study
Contact Printer Study
Image Effects Study

Color Acquisition Study
Color Duplication Study
Reversa). Processor RT-12
Processor RT-2L

Laser Photographic Exposure

Stereo Heglstraﬁion System
Monochromatic Lenses
Fluld Gate Enlarger
Microdensitometer Training

Photographic Image Analysls

#Condensed titles sre to contain a maximum of 30 characters including spaces.
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OR APPROVED, PROPOSED CONDENSED TITLES

PAR ' Title Proposed Condensed Title*
227 Color Exploitation/Evaluation Viewer Color Viewer

228 Vectograph Study Seme as title.

230 10X Color Lens Same as title.

231 10-20-40 Color Lamphcuse Same as title.

232 Astomated Eige Trace Device Aurtomated Edge Trace Device

233 [ Zoam (61 to t?OX:: Projectior. Lens for Monochromatic Light Monochromatie Zoom Lens

234 ‘MLF Exposure Deice
235 . Automation Program Study

236 Film Disposel Rewind Unit

Same as title.
Automation Study

Film Scrap Unit

¥Condensed titles are to contein a maximum of 30 characters including spaces.
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